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Experimental Philoſophy. 
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INTRODUCTION. 
5.4 v 


RTS - Sciences Natural Hiſtory —Philoſophy. 

Every change in the ſlate of things is conſidered as an 
EFFECT, indicating the agency, chara@teriſing the Rind, and 
meaſuring the degree of its CAUSE, 
x Neceſſary connexion—Phyſical Law—Phenomenology 
1 — Aitiology— Theory. 
* Appearances of Mind—-l[ntelletual Syſlem—-Supreme 
; Mind. Natural Theology - MNVatural Syſtem. 
3 Mechanical Phil:fophy—Chemiſtry — Phyſiology. 
3 Merecnanicar PniLosorHy i the ſtudy of the ſenſible mo- 


tions and actions of bodies, in order to diſcover the mechanical 


laws of nature, to explain ſubordinate phenomena, and to im— 


prove art, 


= KT J. 


55 | 


Of Motion - Space Time Direction Velocity, and 
4 its meaſure—Compoſition of motion — Acceleration, re- 
F tardation, deflection, with their charaQeriſtics and mea- 
ſures. | 


"0 Z 


8 e. II. 


Of matter Its diſtinguiſhing property Solidity— doe 
not ariſe from the contact of particles Quantity of Mat 
ter Denſity. 


. 


F 


Of mechanical aftion—powers—forces—impulſe—prel. ; \ 
ſure —attraction repulſion - tendency reaction reſiſt · hf. 


ance— 


Firſt law of motion. Every body perſeveres in a ſlate 7 
ef reſt, or of uniform rectilineal motion, unleſs affected by ſome} 0 
mechanical force. / 

Second law of motion. Every change of motion is propore 1 
tional to, and has the direction of, the changing force. Com- 8 


poſition and reſolution of forces Equivalent or reſulting! 
force. | | 

Accelerating, retarding, and deflecting forces Central 
forces—centripetal—centrifugal—of ſyſtems—centre of 


& 


poſition—motion of this centre, in conſequence of external 
action, not affected by the mutual, equal, and oppoſite * 
actions of the bodies which compoſe the ſyſtem, | 


n 
a 
7 


; (: 3.3 


F 


loe. 
lat . Mrchaxicar His rok or NATURE. 
. F 
Aſtronomy, 
3 Phenomena of diurnal revolution—Fixed ſtars—planets 
reſ. 


Method of aſcertaining their motionsInſtruments and 
ſiſt· Pbſervations in a fixed obſervatoryInſtruments and ob- 
ſervations for travellers. 


ate | | 
© Apparent motions of the ſun and moon—year—month 


en Calendar. 8 
Apparent motions of the planets. 


"wy Detection of the real motions. 
OY Solar ſyſtem—-Ptolemaic—-Egyptian-—Copernican— 
ms, ychonic—Semitychonic—Decifion which of theſe is a 


Juſt account of the celeſtial motions Laws of Kepler. 
tral? 


1. The primary planets and comets deſcribe round the 


of Kun, and the ſecondary planets deſcribe round their pri- 
nal ary planets, areas proportional to the times. 


lite ; 2. The planets deſcribe ellipſes, having the ſun or pri- 
mary planet in one of the foci. 
5 © POD 
3. The ſquares of the periodic times are proportional 


4 o the cubes of the mean diſtances, 


PHyYS1iCAL 


Puxsicar ASTRONOMY. 


The planets are retained in their orbits round the ſun | 
by a force directed to the ſun, and inverſely proportional N 
to the ſquare of the diſtances from him. The ſecondary 1 
planets are retained in their orbits round their reſpective 
primary planets by forces direQed to them, and varying ? 
according to the ſame law. They are alſo made to ac- 
company their primary planets by a force directed to the 4 
ſun, and varying according to the ſame law. 

'This force is mutual between the planets and the ſun, 1 F 
and between the ſecondary planets and their primaries. | 
The planets are alſo actuated by forces directed to each F 
other, and varying according to the ſame law. a ; 
The force by which the moon is retained in her orbit 
round the earth, is nowiſe different from the weight or 
gravity of common terreſtrial matter. This is found to 
be directed, not to the centre of the earth, but to every f 
part of it. ; 4 
Hence it was juſtly inferred by the illuſtrious Sir Iſaac | 


Newton, that every particle of matter gravitates to every J 


particle of matter, with a force inverſely proportional to Wi 


the ſquare of the diſtance Quantity of matter in the ſun, Fi 
and in ſome of the planets. | 


Tuo or PhtEnomMENA—Elliptical motion of the pla- 
nets—Diſturbances of the planetary motions—Lunar ir- 


regularities Figure of the earth—Tides—Trade winds 
on the earth and on Jupiter. 


AR Ti 
1 
*L 


Projectiler. 


A heavy body, near the ſurface of the earth, falls with 
1a motion which is uniformly accelerated. If projected 
directly upwards, it riſes with a motion uniformly retard- 
ed. If projected in any other direction, it deſeribes a pa- 
abola.— Theory of gunnery. 

This motion is ſo much affected by the reſiſtance of the 
nir, that the theory is ſcarcely of any uſe for directing the 


practice. 


. II. 


It is highly probable that the particles of tangible mat- 
3 er are not in contact, but are connected by mechanical 
1 orces, which, like gravity, act at a diſtance. 

Theory of Father Boſcovich—Limit of coheſion—of 
Wifolution—ſolidity—elaſticity—ſoftneſs—want of elaſti- 
Tity—fluidity of liquids—of vapours. 

Propagation of forces through the parts of ſolid bodies, 
ſtrength and ſtrain of materials. - 


* 4 


AR T. 


C7 6.) 


. I, 
Mecnaxism or $011D Bonits, 


I. Production of motion in free ſpace—when the direc- 
tion of the force paſſes through the centre of poſition 
when it does not paſs through the centre—combination 
of progreſſive and rotatory motion — ſpontaneous axis of 
converſionnutation of the earth's axis preceſſion of the 
equinoxes. Rotation of the planets—whirling of ſhot. 

II. Change of motion by immoveable obſtacles—pene- 
tration—of clay - of ſand—refletion—of cannon ſhot from 


ſuch bodies. 

III. Change of motion by impulſe—Laws of colliſion 
of unelaſtic bodies—of elaſtic bodies—Communication and 
extinction of motion—Diſpute about the force of moving 
bodies —Conſervatio virium vivarum. 

IV. Change of motion by conſtrained paths—motion 
round fixed points or axes—centre of percuſſion. 

V Solidity combined with oravity—centre of gravity 
— ſtability —ſliding—rollng—attitudes of animals—con- 
ſtruction of arches and domes—and roots. 

I. Of pendulums motion in a cycloid—as the cir- 
cunilerence of a circle is to its diameter, ſo is the time of 
one vibration of a cycloidal pendulum to the time of fall- 
ing through half its length—meaſure of the accelerative 
power 0) gravity variation of gravity in different parts 


vi the earth regulation of clocks—centre of oſcillation, 
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TuEORYW or Machix Es. 


Imperfect ſtate of this theory falſe maxim adopted 
leading queſtions - iſt, What is the proportion of the preſ- 


ſures excited in the different parts of the machine 
2d, What will be the motion of a machine, urged by a 


given force, and overcoming a given reſiſtance. 


Queſtion iſt, Mechanical powers —Lever—pully—in- 


clined plane—wedge—compound machines—mechaniſm 
of animal bodies. 


Queſtion 2d, Impelled point—weorking point—momen- 


tum of impulſe—momentum of effe&t—cauſes which pre- 
vent the continual acceleration of machines —changes 
1 produced in the preſſure of the impelling power and reſiſt- 
4 ance by the motion of the impelled and working points — 
2 important propoſitions. 


Propoſition iſt, When a machine has acquired an uni- 


form motion, the momenta of impulſe and of effect are 


equal. 


Let F be the preſſure which the impelling force exerts 
on the machine at reſt. Let be the preſſure which it 
exerts on the impelled point moving with the velocity . 


Let c be that velocity of the impelled point which anni— 
hilates the preſſure of tlie impelling ſorce. Let v be made 


equal to cn, fo as to expreſs what may be termed the 


relative velocity. Let it be diſcovered by experiment, that 


the 


68) 


the preſſure exerted by the impelling force, varies in the : 
proportion of v7. * 
Propoſition 2d, The performance of a machine is the G i 

4 ul 

greateſt when mm = - T a © bot 
I pre 


0 the 


Maxims for the Conſtruction of Machines. 
A R T. III. 
Or Taye MzchAxis u or Fruips. 


A fluid body is ſuch whoſe parts yield to the ſmalleſt 
impreſſion, and, by yielding, are eaſily moved among | 
themſelves. | 


Imperfect fluidity—viſcidity—fluidity the effect of fire " 
—miſtakes about the formal cauſe of fluidity. i 

All fluids compreſſible—Florentine experiments—Cans 
ton's more ſimple experiments—diviſion of the ſubjet— MF © 
hydroſtatics—pneumatics. | i a 
1 


. HyprROSTATICS. 


Prop. 1ſt, If a fluid without weight be contained in any ; F 
veſſel having two orifices, to which are applied two ex- 
ternal forces, an equilibrium will obtain, if the forces are | 
in the proportion of the orifices to which they are applied. 

| Prop. 


6 9.0 

the | Prop. 2d, The preſſure on the horizontal bottom of a 
Jveſſel filled with a heavy fluid, of which the upper ſurface 
Ts horizontal, is equal to the weight of a column of that 
Auid, having the bottom for its baſe, and the depth of the 
pottom under the ſurſace of the fluid for its height. This 
I preſſure is independent of the figure of the veſſel, and of 
the quantity of fluid which it contains. 

Prop. 3d, Any ſurface immerſed in a heavy fluid, of 
which the upper ſurface is horizontal, is perpendicularly 
EZ preſſed with a force equal to the weight of a column of 
that fluid, having the ſurface preſſed for its baſe, and the 
j depth of its centre under the ſurface of the fluid for its 


Weight. 
Prop. 4th, The vertical preſſure on any ſurface immer- 
1 ed in a heavy fluid, having a horizontal ſurface, is equal 
leſt 4 
Ng | 


to the weight of the vertical column which may be incum- 
bent on that ſurface. 

Cor. 1ſt, The force requiſite for ſupporting a veſſel con- 
| taining a heavy fluid is equal to the weight of the veſſel 
and fluid. 

Cor. 2d, The horizontal preſſures on the oppoſite ſides 
of the veſſel are equal and oppolite. 

Prop. 5th, The upper ſurtace of a homogeneous heavy 


fluid in any veſſel, or ſyſtem of communicating veſſels, is 
horizontal. 


1 Conducting of water—Levelling 
4 Prop. 6th, If different heavy fluids, which do not mix, 
are contained in a veſſel, their ſeparating ſurfaces are ho» 
rizontal, and the heavieſt will occupy the lower place., 


Practical inferences - Preſſure of water on a ſquare foot 
1 is 624 libs. for every foot in heighth - ſtrengtli of dams— 
banks - dock gates — pipes. 


B Prop. 


6310 


Prop. 7th, A ſolid immerſed in a heavy fluid, is preſſed 
upward with a force equal to the weight of the fluid which 
it diſplaces. 

Mechaniſm of floating bodies Burthen and ſtability of 
ſhips. 

Inveſtigation of the denſity of bodies Specific gravity 
— Hydroſtatic balance — Hydrometer for ſpirits Bubbles 8 
for ſpirits Problem of Archimedes Cautions— Change 
of ſpecific gravity by chemical mixture. 


HypRAULICS. 


Wai! 
Treats of the motion and impulſe of fluids.—The the- 


ory of theſe motions is very imperfe&t. It is uſually re- 
ceived as a fundamental propoſition, that ; 

A fluid impelled by its weight alone, iſſues from any orifice ¶ pr 
with the velocity wvhich a heavy body would acquire by falling 
from the ſurface of the fluid to the orifice. 

Many circumſtances, of which the effect i is not under- 
ſtood, cauſe the velocity to differ greatly from that now 
aſſumed. 

Of the motion of fluids impelled by piſtons—circum- | 
ſtances of great conſequence in the conſtruction of ma- b 
chines for this purpoſe. : 
Of the impulſe and reſiſtance of fluids—yery imperfed | 
ly known. 

Of hydraulic machines - Overſhot wheels—Underſhot 


wheels—Parent's mill Motion and working of ſhips. 


| PxXEUMATICS, 


1 
ed 
ich 
Putunirics. 
7 of 


i Air proofs of its materiality—of its weight —ſpecific 
vit y 


bles 
nge 


gravity preſſure ariſing from the weight of air—it is 
equal to near 15 libs. on a ſquare inch riſe of water in 
pumps and ſyphons — Toricellian experiment Barometer 
method of determining the height of mountains. 
Compreſſibility of air Condenſing ſyringe — Exhauſt- 
ing ſyringe Air pumps — Smeaton's.— The elaſticity of 
air is nearly proportional to its denſity Sea gage 
s Height of the atmoſphere Correct method for determi- 
1 ning the height of mountains by the barometer Con- 
he- 


re- 


nection between the height of the Mercury in the baro- 
meter and the ſtate of the weather. 

Explanation of natural phenomena —Suction— Animal. 
ice breathing—Air bladder of fiſhes Drawing of chimneys 
7s © —Cauſes of ſmoking vents—Cures—Reciprocating ſprings. 

Pneumatic machines - Bellows Water blat—Wind 
gun — Diving bell—Pumps—Sucking pumps—-Forcing 
pumps —-Air barrel—-Important maxims—-Hungarian 
machine. : 
Undulation of air Sound- Production of Sound- — 


Muſical found and pitch—Muſical inftruments—Theory 
of muſic. 


Boiling of fluids—Steam engine—Savary's—Newco- 
men's Watt's. 

Action of inflamed gunpowder—Theory of fire arms 
and artillery. | 


| 


s. | er. 


1 III. 


MacNnETISM. 
. 


Leading fats. iſt, Any oblong piece of iron, at liber- 


ty to move, will arrange itſelf in a certain determinate po- 


ſition with reſpect to the axis of the earth. be 
2. Any ſuch piece of iron attracts, and is attracted br, 
another ſimilar piece. to 


Difference between common iron and magnets or load- bz 
ſtones. The magnetiſm of the latter is determinate and ac 


permanent; that of the former is indifferent and tranſi- ne 
tory. l 
Leading facts in magnets or loadſtones. iſt, A mag- 14 
net arranges itſelf in a determinate poſition—poles. ti 
2d, The diſſimilar poles of two magnets attract each Ml ti 
other, and their ſimilar poles repell each other. = 
Law of magnetic attraction and repulſion—lIt may be o 


expreſſed by the ordinates of an aſymptotic curve, every 

where convex towards its abſciſſa. 
Variation of the compaſs —Changes of this variation 
dip ot the mariners needle. | 
Theory of the mutual action of magnets Magnets, 
placed with their diſſimilar poles fronting each other, are 
mutually attracted if their ſimilar poles front each other, 
they are mutually repelled, except at very ſmall diſtances | 
in 1 


1 
q in ſome caſes—This action is increaſed, by increaſing the 
force of one or both—by diminiſhing the diſtance between 
Wthem—and by increaſing the length of one or both. 
1A magnet B, in the neighbourhood of another mag- 
3 net A, arranges itſelf in a determinate poſition—polarity 
of B directive power of A—theſe are increaſed by in- 


creaſing the power of either—by diminiſhing their di- 
ſtance—by increaſing the length of A—by diminiſhing 


. j the length of B—A magnet may exert a great directive 
% power on another magnet, while its attractive power may 
be inſenſible. 

I The magnetiſm of magnets is, in ſome degree, tranſi- 
4 tory—ſoonelt acquired and loſt by ſoft ſteel =<moſt ſlowly 
4 by hard ſteel and loadſtones Various ways in which it is 
3 acquired and loſt—moſt remarkably by vicinity to mag- 
nets. 


Theory of the mutual action of magnets and iron— 
Any piece of iron becomes a magnet by ſimple juxtapoſi- 

tion to a magnet, and its poles have a determinate poſi- 
1 tion with reſpect to the poles of the magnet employed 
Magnetiſm by induction This is the reaſon why a piece 


of iron is always, and in every ſituation, attracted by a 
magnet It is alſo the cauſe of tht curious arrangement 
of iron-filings ſtrewed round a magnet, which has given 
riſe to the uſually received, but falſe theories of magnet- 
1m. 

Directions for making artificial magnets—Antheaume's 
method— Method of Mitchell and Canton. | 

Dr Gilbert's theory of magnetiſm—The earth is a great 
magnet—The action of this magnet is the cauſe of all the 
phaenomena of magnetiſm, both natural and artificial— 


This 


E 


This theory abundantly confirmed by experiment Ex- 


planation of the change of the poſition of the mariner's 


needle, 
Fypotheſis of Fpinus. 


Magnetical fluid its particles repell each other, but at- 
tract the particles of ſome ingredient in iron, with a force 


decreaſing with an increaſe of diſtance—The particles of 
this ingredient in iron repell each other in the ſame man- | 


ner The magnetical fluid is moveable - with great diffi- 
culty in the pores of hard ſteel and loadſtones - more eaſi- 


ly in the pores of ſoft ſteel and iron Overcharged pole = 


Undercharged pole—Neutral point This hypotheſis very 2 


agreeable to all the phaenomena. 


8K. IV. 
incur. 


A body is ſaid to be electrical or electrified when it at- 
ene and, after contact, repells another body Various 
ſources of this quality friction change of temperature 
change of ſtate in fuſion, congelation, evaporation, 
condenſation, ſolution, precipitation, animal and vegetable 
powers Flectricity by excitation Æxcited electricity Elec- 
trics—Non clectrics. | 

Any body B, brought into the neighbourhood of an 
electrical body A, becomes electrical Induced elericity— 


Electricity by poſition-—In this manner the operation of the ; 


cauſe of electrical phaenomena may be ſaid to be propa- | 


gated | 


( by. 


1 | gated through bodies Conductor. Non conductori a body 
3 rendered electrical by poſition is always attracted - perfect 


ſimilarity between the phaenomena of induced magnet- 
iſm and induced electricity. 

If B be brought very near to A, a ſpark is obſerved 
between them, B becomes permanently ele&tmcal, and the 


electricity of A is diminiſhed—imparted, or communicated ' 


electricity A body rendered electrical by communication 
is always repelled Electrometer In order that a body 


may exhibit appearances of electricity, it muſt be ſur- 
rcanded by non conductors—inſidation. 


Electrical machine Electric Rubber - prime con- 


7 
5 8. N 
1 
47 * 
ductor 4 
a . . 
= . 
* 
= 
bY * 


Hypotheſes of Dr Franklin, improved by Æpinus 
Similar to his magnetical hypotheſis Electrical fluid 


proofs of its exiſtence—law of action ſimilar to the law of 


the magnetical fluid Action inyerſely as the ſquare of 
the diſtance. 
Application of this Hypotheſis. 

Undercharged body—Overcharged body—underchar- 
ged part overcharged part—State of neutrality—£Zxcj- 
tation by fridtion—-When two bodies are gubbed together, 
one of them becomes overcharged, and the other becomes 
undercharged—Plu —Minus—- Poſitive eledtricity—-Nega- 
tive electricity - Circumſtances which promote the emililion 


| ; or abſorption—EleQroſcope—Maxims for conſtructing e- 


lectrical machines. 
Theory of induced electricity Theory of the eleQro- 


phorus. b 


Theory of communicated electricity Diſtribution of 


the electrical fluid Redundant fluid and redundant mat- 


ter 


* 
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ter more nearly proportioned to the ſurface than to the 1 
quantity of matter Tendency to eſcape from points and 4 
edges —Cauſe of the obſerved ſtream of electrified air— 4 
Pencil of light—Star—Ele&rical ſpark and ſnap—Viva- 1 
city depends on the quantity of fluid transferred—Method | 
of producing a great accumulation by induction Theory ; 
of coated glaſs, or of the Leyden phial—the accumulation 
is chiefly in the glaſs itſelf— Electrical ſhock. | 

Miſcellaneous experiments, exhibiting the moſt remark- 1 
able effects of the electrical fluid Medical electricity. bp. | 

Theory of thunder and lightning protection from its 1 
dangerous effects Of earthquakes— Aurora Borealis. 


3 V. 


OeT1Cs. 


Medium of viſion—why thought neceſſary—proofs of F 
its exiſtence—phoſphori—light of diamonds— effects of 
illumination on plants and minerals—L1icnxT—materiali- | 
ty of its mechanical nature to be inferred from the phae- We 
nomena. ; 


. 


Light, or the cauſe of viſion, moves uniformly in 
. * . \ MP | 

ſtraight lines, at the rate of about 200,000 miles in a ſe- 

cond—Aberration of the heavenly bodies. 


Radiant 


„ 
Radiant point—Beam of light —Ray— Pencil—Convergent 


l Divergent—F ocus, real and virtual Image, real and vir- 
— 4 70. 3 
Intenſity of light in 1 beam and pencil Brightneſs 


nterception of light. 

Illumination ſhadow - penumbra Camera obſcura of 

Wattiſta Porta Viſibility of bodies Shining bodies II- 

b uminated bodies Reflection of light Reflecting plane — 

1 lane of reflection Angle of incidence and of reflection. 
LA Wh 

The angles of incidence and reflection are equal 

: CaTorTkics—Theory of mirrors —plane—ſpherical— 

1 Huncdrical, &c.—Aberration. 

3 Tranſparent bodies are called Media- When light 

1 paſſes obliquely through the ſurface which ſeparates two 

nedia, its direction is changed, and the light is ſaid to be 

refracted. 


D A W II. 


The ſine of the angle of incidence is to che ſine of the 
angle of refraction in a conſtant ratio. 


Dior raics—Refractive power different in different bo- 
3 dies Refraction through ſeveral media - through the at- 
noſphere— Reflection from the poſterior ſurface of tranſ- 
I parent bodies—Brilliancy of jewels—of dew drops—The- 
3 gry of refraction through plane and ſpherical ſurfaces— 
« | WMbrough glaſſes—-lenſe-—convex—concave—-plano-con- 
vex, and concave—double convex, and concave—Menil- 


C Of 


n 


Of the eye—deſcription of the eye —progreſs of light F lity 
through the eye—formation of the picture at the bottom 4 wh 
connection of this with viſion—ſeat of viſion- defects 
of viſion, and remedies Curious and important facts. 

Of the ideas acquired by ſight—direQion of objects ; 
relative ſituation—objeQs are ſeen erect by means of in- 1 
verted piddures magnitude of objects figure - diſtance 1 or: 
Errors of judgment in theſe circumſtances—Perſpedtive, fra 
lineal, and aërial horizontal moon—Brightneſs of ob- 


jets—ſingle viſion double viſion—ſquinting. 

Viſion by means of mirrors and glafſes—Apparent 1 
magnitude and diſtance Field of viſion—brightneſs. ; 

Optical inſtruments. Firſt claſs : Camera obſcura—- i 
Magic lanthorn— Solar microſcope--Helioſcope— Burn- P re 
ing mirrors and lenſes. — Second claſs : Microſcopes — 
ſimple— compound—-Teleſcopes—- Galilean - aſtronomi- # 
cal—day teleſcope—Dollond's eye piece — Reflecting te- 
leſcope Newtonian Gregorian General defects of op- ; 
tical inſtruments. 00 


| | na 
Of colour—The . perception of colour is the effet of a pro- Ml th 
perty inherent in the rays of light, by which each kind is fitted PR 


for invariably exciting the ſenſation of a particular colour —| of 
This quality not produced or changed by any reflexion ori 
refration—Homogeneous light—Heterogeneous light 
The perception of whiteneſs is the effect of the combined 4 
action of all the heterogeneous rays, illuminating the I 
ſame ſurface, or falling on the ſame part of the eye-— Y 
Whiteneſs of ſnow, froth, paper, pounded glaſs, &c,— 1 
— Primitive colours All others ariſe from a mixture of 
theſe—The colours of natural bodies ariſe from their qua- f 


lity : 


. 


lity of reflecting or tranſmitting more copiouſly the rays 
which exgite the ſenſations of thoſe colours. 
* 


D W IV. 


The rays of different colours have different degrees of 
refrangibility, in the following order, red, orange, yellow, 
green, blue, purple, violet; the violet rays being moſt re- 
fracted Diſperſion of ligbi— Bodies differ in their diſper- 


== ſive, as well as in their refractive powers. 


$ Re TR 8. 


Thoſe rays which are moſt refrangible, are alſo moſt 
WD reflexible from the poſterior ſurface of tranſparent bodies: 


LA -W VI. 


If a tranſparent plate has leſs than a certain determi- 
nate thickneſs, no light is reflected, the whole paſſing 


through. This thickneſs is different in different ſubſtan- 


4 ces, for differently coloured rays, and for different angles 
of incidence. 
or 
1 L A WW VII. 
d 9 | 


I When homogeneous light falls on a tranſparent plate, 
of which the thickneſs is 1, 3, 5, 7, &c. it is refleted ;— 
* 1 but, if the thickneſs be 2, 4, 6, 8, &c. it is tranſmitted. 

of f Explanation of the coloured rings obſerved on the top 


a- of a ſoap bubble, or between the object glaſſes of long te- 
yh 


leſcopes. 


leſcopes.— The rays of light are alternately in ſitygtions | 
which are favourable to reflection or to | uma 


Theſe fits of eaſy refleftion and tragſpiſſi 
qual intervals of ſpace and time. 


L vt; 


When light paſſes by any body, at certain very ſmall 
diſtances, it is alternately infleted and defleted— Light is 
acted on by bodies at a diſtance. | — . 

Explanation of the rainbow, halo, and parhelion. 

Explanation of the colours of natural bodies thoſe 


tranſparent bodies reflect light moſt copiouſly which have 
the greateſt refracting power — The ſmall parts of almoſ} : 
all bodies are tranſparent—Opacity ariſes from the inter- Y 
ſperſion of tranſparent particles having different refracting 5 
powers—the colours of bodies ariſe from the thickneſs of 


their tranſparent particles—theſe thickneſſes may be diſ- 
covered by means of the colour.— Light is not reflected 
by impact on the ſolid matter of bodies. 

Application of theſe doctrines to the improvement of 
optical inſtruments— Great defect of reſracting inſtru» 
ments—Achromatic teleſcopes. 

Inferences from the optical Jaws, tending to explain the 
mechanical nature of light. 

The moſt obvious and moſt general opinion i is, that light 
1s a ſtream of matter, emitted from the ſhining body— 
many difficulties attend this opinion Theory of Deſcar- 
tes—Huyghens imagines that light is an elaſtic fluid, and 
that the optical phenomena are the eſfects of the undula; 

tion 


, recur at e. 
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this fluid, as ſound is the effect of the undulations 
appoſes that the optical phenomena are the 
tion of aether—His explanation of the 


110 


of air 
effects of thẽ 
motion of light 
flection viſibility of 
hypothetical, and the apple * n of the hypotheſis is in- 
compatible with the eſtabliſhed principles of mechanical 
philoſophy. "TOs 

Arguments which ſupport the common opinion con- 


differences of undulations—re- 
g refraction. This theory is 


cerning the nature of light—proofs of its materiality— 


chemical effets—it. ſeems to be the ſource of the green 


faecula, and of the aromatic oils of plants—it is imbibed 
and emitted by many bodies—phoſphori—diamonds— 
ſpars. | | | 

The common opinion explains, in perfe conſiſtency 
with mechanical laws, all the phenomena of illumination, 


reflection, refraction, and infletion—-removal of the chief 


difficulties which attend this opinion—Mr Wilſon's expe- 


riment for deciding the queſtion Concluſion, 
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